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-1.. ‘I’k (h70Up Of :Lonsul”tantsi.nVit@aby the ;hector4J(?nerd 01’ .]~~ tO tidVIEe

him on the general problems 01’&tcmic energy jn relation to medicine ana :ublic

health met at ‘W iwaquarters, Palais tiesNationsj Geneva, on 13, 14 anu Is

tiece.mber1954, with the 2irectcr-General, the Jeputy Qirector+eneral anu senior

members of the staff’,anu hela six meetings. The Consultant Group was composed

of’Dr. J. ?3ughf3r,Lireccor, Jivisicm of Biology ana ;4edicine,~tomic dner~

Commission, United States of America; Jr. A.J. Cipriani, Director, Biology

Division, Atomic Energy of

~irector, Radio Biolo.ricai

Harwell, United Kingdom of

~;anaaa,Limited, Chalk River, Canada; M. J.E’.Loutit,

Sesearch Unit, ~tomic Energy ‘ResearchMtablishment,

h-eatBritain ana Northern Ireland; and Jr. C. ~~anneback.,

Louvain University, 13.slgium. The Grcup elected W. ~ug~erto act as Chairman of

the meeting.

2. ‘TheGroup first stuciiedthe general constitutional position, function am

res[~onsibilitiiesof ‘%0, in relation to the pro~ramme i’orinternational co-

operation in developin~ the peaceful uses of atomic ener~j ;~i~ng s~ecia~

attention to tihe~roblems of cc-ordinationwith interested titer=<overnmental

ana non-;;overnmental

3. ~or the purpose

categories, those in

a[<encies.

of discussion the Group

tiheiield of protection

considered the problems umer two

ana public health which 1’OYthe

purposes of the uiscussi.onthe Chairman described as ‘tnegativeproblems”j and

those ccncerned with the advancement of knowlecigethrough the use of new tools

resulbing from nucl ar fission, which he described as the “positive problems”.

The problems uiscussed are listed below:

Health Protection (ne~ative aspects)

5tandards for grctection
(InternationalCommission on [a~iological Prctecti n, “ork snd
policy);

disposal o’.ratio-active “-zste?sterid;

:~uclcarreactor safety

a’ii~iic::-inc.:cea ,iise:lses
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The health problems of uranium mining;

Transport of radio-activematerials;

Standards for radio-activematerials and establishment of units
of radio-activity;

WHO responsibilitiesin the field of protection:

gathering and dissemination of information;
training;
education of the public.

Medical Use and Potentialitiesof Radio-isotopes (positive aspects)

Food sterilization;

The use of radio-activeisotop&s In

therapy;
diagnosis;
research -

research concerning human nutrition and agricultural.
aspects;

epidemiologyand cmtrol of communicable diseases;
Medical reactors;

Radiation genetics;

Radiography using radio-active isotopes;

WRO responsibilitiesin the development of constructive programes;

collectionand diffusion of knowledge;
tratiing;
need of a specialist for WHO.

4. HEALTH PROTECTION

4.1 Standards for Protection
(InternationalCommission on Radiological Protection, Work and Policy)

It was stated that the Wternational Commissionwaa a purely advisory

scientific body attached, for the time being, to the International Congress of

Radiology. On the basis of the limited data so far available, it has issued

tentative figures for the permissible concentrationof radioactive elements in

drinking water and environmmtal air. Its recommendations have no legal

standing, but are, in fact, being widely applied.
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4.2 uisposal 01 ratiic-activewaste material

This is ariextremely aiificult problen which has not so far been .~eiini-hely

s.lveti. Qthoush UR t~ th,ei~r~senttime
,.

‘Ji163slt~ation is no~ alar.muh+jthe

potential .anpermay become importantwhen a ~greatnumber oi’laboratoriesthrouEn-

out the vorla start operations. In &he case o~”liquid waste, ti~ problem is tc

reduce it to the smallest possibie volume by chenical means for storin~~in

ccfitaine:s. ,io:ebulky solid waste cculd be disr)csea on the sea-’oedwithout

danger of ccntaninakion 01 the surface. ‘Thesituation is more difficult in

regard to reactors with no direct access tc the sea which depend on rivers for

disposal. In such cases the water of the river should be kept at below one-

tenth of the permissible aegree of contaminationof urinking water. A gr~at

deal of research is being acne on means for the economic use of waste products

which will reuuce the cost of disposal.

As regards fisheries, it was state~ that exo=iments were going Cn to

aetermine the concentration of’raaio-activityin :ish$ incluains spare and %’>

living in water cmjaminateti by waste ,materialfrom atGmic energy Plantso

,ilthoughthe tiegreeof raaio-,ctivityfcun~ gave no cause for alarm, constant

watch is necessary, also oi seaweed which m~;ht be used for human consumption.

4.3 !{uclearreactcrs safety

fhe danger for the general population resultin~ frcm accidents in a

reactor could be ninimized ‘oyinstalling the reactors far away ~ro,mcentres

of population. _)an&erto agriculture should also be taken into consideration.

The most probable kinciof accident would be iire resulting in radio-active

elements becoming airberne.

all types of reactors. From

against this risk WCUIU be of

in countries wishins:to start

This is a risk common, in d&fferent degrees, to

the ;IWCpoint of

~reat importance

participatin~ in

4.4 Radiation - inuuced diseases

view, preventive measures

at the planning stage, especially

atomic activities.

Chrcnic effects of exposure fc low levels 01’raciation can prouuce

uisozaers of ;he bloo~-i’orlin;;tissues. xnosure at thi~borderline of the
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[.er~issibledose li.:htresult in an increased ticidence of leuhemia. Local

oi~er-ratiiaticn,.orjhe~a~euti.c-purpcsesincreases the probability oi malignant

g~owth after lC-2L];l-FarS. acute over-exposul’etc nigh levels oi’rxiiation

commonly produces cataract, although after a yak efiectj there is some tiegree

01’regression. ‘hereis :0 evidence of any permanent decline in i’ertility

or oi’,geneticC!la-l;eS. ?hexe is some eviaence Gf’ higher KWtalitij rateS

anon< perscns acutely exposes tc radiations in bombed cities of Ja;Jan. It

was stated that ra~iolo:;istsare continuously ex~josedto far ;.resterradiation

than scientists ilsh’l;: ratio-isotopes,SG that thsre was some inconsistency in

concentrating the efforts or protection only in regard to the latter group.

Attenticn was drawn to protection of hu~n ~in:s in the pre-natal state

aGainst unnecessa~~ raaiation, ana therefore the protection of pregnant wcmen

working in radiography against such irradiation should be stuciied,

4.5 The health problems ot uranium ,mininr

There is some evidence that uranium iti~r~ have been stricken by lun~

carcinoma as a result of breathing alpha-emitting materials such as radon

and its active aeposit on the aust, which tend to be present in hiih quantities

~ the air M l;ll~lines ~e not properly ventilated.

difficult tc tirawany ,2el’initeccnclusicils,since s:ne

anc cobalt, are also present. i;ropcr ventilation and

essential in these nines.

4.6 Trans~ort of radio-active materials

Nevertheless, it is

metals, such as nickel

drillinq systems are

Uranimn 235, plutonium arm uranium ore are the critical materials

requires for transportationtc or f’rom the titomicenergy plants. The main

risk is fire, but the .anKer 01’irradiation for the personnel handling this

material is alsc important. Another important problem is that of transport

of’raaio-isotopes. In the JK ra~io-active substances are not alloweG to be

sent by post. In the WA, a material ‘-nichcan be placed next to a #loto-

f;ra.phicfiLm i’or L hours vithout aamape tc tile;“ilmis accepted for air

tran:port, ana it can be accepceu kha~ its rauic-uctivity is well within ‘Jhe

limits of sa~”etj t~ a gersonts hti~it,~~..ach .~awriakare d;-ays pro~eriy



of technique wtlichraises ccnsi.erable ui~’ficuitiesis that Gi nea~uring the

irr~diation to whicn human bein+ mi:ghthave been subjectea. Xolo<:i:bb

generally .netisuresuch irradiation in ter:~s~i’ ionization, but there JI: iG:s

levei.Lc1 en,:r~ di tidicflicni~ation “@hL .WIUYmlj d ::linorpart.
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5. MFDICAL WJZ AND FWTEI?TIkLTIIES MD IO-ILOTUPES

5.1 Sterilization of food and pharmaceutical preparations

Successful experiments have already been carried out to irradiate potatoes

with gamma rays, so as to inhibit sprouting, although the sterilizationof large

quantities of food might constituteconsiderabb practical difficulties. Further-

more, the danger of food acquiring carcinogenic properties must be carefully

investigated.

Sterilization of pharmaceuticalpreparations, which could notbe subjected

to high temperatures, such as catgut, should also be examined.

5.2 The use of radio-active isotopes in -

5.2.1 Therapy. Radio-active isotopes have been used in treatmnt -

usually as palliative - for many years but their use has recently increased.

Work with them should be conftied to certain centres and Eroups and spectacular

results should not be expected. Attention was also drawn tc a mechanism using

cobalt-&$ which could replace high voltage X-ray machines to advantage.

Training in the use of cobalt-6Q machines of persons from technically under-

developed countries ‘mightbe considered, but it should not be forgotten that

WHO would nave to study carefully applications for fellowships.

5.2.2 Diagnosis. It was pointed out that tracers should not be used

for diagnostic :mrposes, unless really necessary. There are a few accepted

diagnostic tests with radio-active material but it should be kept in mind that

there is still some doubt as to its influence on genetics. The emphasis

should, for the time being, certainly fall on research.

5.2.3 Radiographic machines of small dhensions. It was mentioned that

small X-ray machines for diagnostic qurposes have been devised using radio-

active thulium, together with a polaroid quick-developingunit. These machines

are most convenient for use in the field when electrical power is not readily

available, but could not, of ccurse, replace proper X-ray equipment in hospitals.

5.2.4 Research. The fiela open to Kesearch is very witie. As re.garus

agriculture, nuclear radiation is already being applied in genetics fa the

~ MMMNm







-J-


